Louis's wards at La Piti6 that he became acquainted with typhoid fever [7] . Among his French teachers there were also Andral and Cruveilhier. In 1836 he was attending the practice of the Middlesex Hospital [31] , where he was a pupil of Watson, who formed a high opinion of his ability. During his early professional career he was, for seven years, engaged in a country practice.
Budd graduated as a Doctor of Medicine of the University of Edinburgh in 1838. One of his biographers, Bettany (Dict. Nat. Biog.) states that he studied in that city, but nowhere in his writings does Budd himself give even a hint that he did so. Dr. John D. Comrie has kindly informed me that in those days it was possible in an exceptionai case for a man to present himself for examination without previous residence in Edinburgh.
William Budd therefore appears to have received a more thorough medical education than fell to the lot of the medical practitioner of his day. His ability was soon recognized. Not long after he graduated he was appointed Physician to the Dreadnought Hospital, but he occupied that post only for a short time. He was also selected to write the articles on such important subjects as gout and rheumatism for the fifth volume of Tweedie's System of Practical Medicine, which was published in 1840.
In 1841 or 1842 Budd settled in Bristol and soon afterwards was appointed Physician to St. Peter's Hospital, at that time a Poor Law Infirmary.
In 1847 he was appointed Physician to the Bristol Royal Infirmary, a post he held till 1862. He was also for ten years Lecturer on the Practice of Physic in the Bristol Medical School. In 1870 he was elected to the Fellowship of the Royal Society. He died on January 9, 1880, at Clevedon, in Somerset, after a painful illness of six and a half years' duration, apparently due to an affection of the brain, for Michell Clarke states that he was afflicted with right hemiplegia (Brit. Med. Jour., 1880, i, 63) . He had married a Miss Hilton, by whom he had a large family.
When Budd took his degree at Edinburgh he was awarded a gold medal for a thesis on rheumatism. In 1840 he competed for the Thackeray Prize for the best essay on certain questions concerning continued fever [7] . The prize was not awarded to him because in the opinion of the judges-of whom Sir John Forbes was umpire-the ideas enunciated in his essay were too novel or startling" (Clarke).1 From a statement made by Budd in one of his papers on typhoid fever, written several years later, it appears that the object of the essay was to show that typhus and typhoid were two different diseases, that they were both contagious, and that neither was of spontaneous origin. He also states that he read an abstract of his essay before the Bristol Medical Library Society on February 18, 1843. The minutes of this Society are no longer in existence. It is a great pity that Budd's essay was not published; had it been, he would rank amongst the earliest advocates in this country of the difference between the two diseases, for it was not till 1850 that Sir William Jenner placed the question beyond doubt.
To his strictly professional attainments were added other qualifications which raised him above the common level. He possessed a good knowledge of French, German and Italian, and his writings bear evidence that he had read widely the classical authors, ancient and modern. He was, moreover, an accurate draughtsman and photographer, and made frequent use of his skill to illustrate his papers and addresses. Bubbling over with enthusiasm, too, he must always have been. No one but an out-and-out enthusiast would, in the month of August, make a post-mortem examination on the whole carcase of a pig, dead at least three days from fever with intestinal ulceration, and sent at his own request from Edinburgh to his private house in Bristol. But Budd did so in spite of the fact that there was so much decomposition and such a horrible stink that, as he says, even his pathological zeal was put to a test of no uncommonl severity [19] . His energy must have been beyond the normal. Michell Clarke states that he acquired an immense practice." Yet he contrived to undertake extensive epidemic and epizo6tic investigations and to enter actively into the affairs of the British Medical Association, which even in its early days was a very energetic body. The practical turn of his mind is shown by the way he carried or tried to carry his views on contagion into practice, with antiseptics for human beings and the pole-axe for animals, and by his zealous promotion of the Bristol Water Works.
As regards his appearance he is described as having " a strong-looking robust body," and as being "of a good height, well made and of a brave presence." Possessing a vigorous and acute intellect, he was yet highly sensitive and emotional. To judge from his writings he was deeply imbued with a strong sense of duty to his fellow citizens, poor as well as rich.
When we are trying to estimate at their proper value the writings of authors of the past, we have constantly to guard ourselves from unconsciously interpreting their conclusions and opinions as if they had reached them with the aid of the knowledge we possess and they did not; otherwise we may be led seriously to undervalue them, or lightly to dismiss them as superfluous. We must, therefore, endeavour to place ourselves in their surroundings and to limit our thoughts to the circumference of their knowledge. I have been at some pains to ascertain what was known and, what is quite as important, what was believed, about epidemiological subjects by William Budd's contemporaries. Budd's activities may be said to have extended over a period of thirty-five years, from 1838, the year of his graduation, to 1873, the year when he was completely laid aside by his long and fatal illness. During those years the mind of the medical profession was much exercised on three important epidemiological questions: (1) the nature of contagion; (2) spontaneous generation; and (3) the causes of endemic and epidemic diseases, especially the latter. There were several subsidiary points, to which I may have to refer, but those were the three chief, I may even say disturbing, topics. I will as briefly as I can put before you the views which were then held on those subjects, and I shall confine myself almost entirely to British opinion, to convert which Budd's efforts were in the first place directed.
And first, as to contagion. The fact of contagion was admitted by the majority, though there were a few who denied its existence in any shape or form, such as Dr. John Parkin and Miss Florence Nightingale, whose voice was so authoritative with the public at large. Then there were those who, while admitting its existence, held that its agent was an inanimate poison of the nature of a ferment, produced by some morbid change in the blood of the infected person, and passed on to a healthy person in whom it set up a similar change. This hypothesis is still perpetuated in the term zymotic, first applied to the group of infectious diseases by Dr. William Farr. This view was held by many eminent men, most prominent amongst whom I may mention Sir Thomas Watson. Sir B. W. Richardson believed the agent to be an animal alkaloid. Then there were those who were agnostic or indifferent on the subject. Recognizing the fact of contagion, they either kept an open mind as to its nature or did not trouble themselves about it in any way. Judging by their writings in textbooks some of the most distinguished men adopted this attitude, such as Sir Robert Christison, Dr. Bright and Dr. T. Addison. Lastly, there were those who had revived the doctrine that the agent of contagion was living, and amongt these, too, there was diversity of opinion concerning its real nature. While one party, as conspicuous in which I may mention Dr. Edward Lancaster and Dr. Lionel Beale, was of the opinion that the agent was an altered leucocyte or some particle of living and perhaps degenerate bioplasm in an animal or human being, derived from similar leucocytes or similar particles of bioplasm, another held to the view that it was something quite foreign to human or animal bodies, which it invaded and in which it multiplied. Amongst the early supporters of this view were Sir Henry Holland and William Budd. The foundations of the modern germ theory of communicable diseases were laid in Budd's lifetime, but he did not live to see the completion of the edifice. Even in the early days of bacteriology there were those who regarded the newly-discovered micro-organisms as the products of disease or as secondary invaders.
I alluded just now to the revivalists of the doctrine of the living agent of infection. I need hardly say in this Section that the doctrine was a revival of that put forward by Jerome Fracastor three hundred years earlier. It is singular, however, how little the revivalists recognized or admitted that they were revivalists. In their writings I find no reference to any authority earlier than Kircher (1658), and usually there is no reference at all to previous writers. The history of Fracastor's conception by no means redounds to the credit of his successors up to the time of the revival. He taught the doctrine of the contagium vivum very clearly, and his method of treatment, preventive as well as remedial, of the contagious fevers was based upon it. The doctrine was neglected and forgotten, but in some parts of Europe his methods of treatment were to a certain extent kept alive, possibly by purely commercial interests.
The real revival of the doctrine of the contaqiumn vivum dates from the discovery by Cagniard-Latour and Schwann, independently in 1836 and 1837, of the mode of propagation of yeast-cells and their r6le in fermentation; but nearly fifty years were to elapse before Pasteur and his disciples established the germ-theory of disease. Meanwhile Dr. (afterwards Sir Henry) Holland, in 1839, and Professor Jacob Henle, of Berlin, in 1840, had revived the doctrine, relying for its exposition mostly upon reasoning by analogy from certain occurrences they and others had observed in the world of nature. Budd refers to the writings both of Holland and Henle. Holland's views on the subject are to be found in the book entitled Medical Notes and Reflections, and in the second and third editions of this work he quotes Henle, by whose writings he was evidently influenced. Budd was certainly a supporter of the view that the agent of contagion was living, so that he must be reckoned amongst the revivalists of the days before bacteriology, which can hardly be said to have attracted much notice before Pasteur's work on fermentation in 1857.
A subsidiary point in the controversies of those days wvas that of the specificity of the various agents of infection, whether they were regarded as animate or inanimate. Specificity had been admitted by Marten when writing of consumption in 1720. But there were those who held that all the infections were only modifications of a single, universal contagion, as Bosquillon, the French translator and commentator of Cullen, puts it. This view was thought worthy of attention by Dr. William Addison, F.R.S., of Maidstone, as late as 1854.
As regards spontaneous generation it may be a matter of surprise to some of us to learn that less than a century ago this doctrine, so far as the origin of certain, if not all, of the infectious diseases was concerned had a firm hold on the mind of the medical profession. Our surprise, however, will be lessened when we remember that at that time the large majority did not believe in the contagium vivum, and for them it was not difficult to imagine that amidst the highly insanitary conditions in which the people-and not only the poorest of them-lived, poisonous, chemical substances, gaseous or solid, might readily be and frequently were evolved from decomposing organic matter, to cause disease in men and animals. Still, the acknowledgment of a contagium vivum is far from being incompatible with that of spontaneous generation, a doctrine which Fracastor held and Sir Henry Holland did not entirely reject. It is a fatalistic and therefore a comforting doctrine to the believer. It saves much thought; also much action, especially action which may interfere with business interests. When cholera first invaded this country at Sunderland in 1831, the suggestion that it had been introduced from without was strenuously resisted by medical men and laymen alike; granting that the disease was true Asiatic cholera, it was bred locally; to admit its foreign origin meant submission to quarantine regulations, irksome to trade. And if, as Budd pointed out more than thirty years later, spontaneous generation really took place it was " a waste of power to be taking precautions against the importation from without of what might turn up any day as a home product." Still, even some of those who acquiesced in the animate nature of the agent of infection, thought that it might on occasion arise of itself. The doctrine died hard. As Jate even as 1907 Dr. Charlton Bastian read a paper in which he advocated it before the Royal Medico-Chirurgical Society. The principal stumbling-block to the rejection of,the doctrine was the sporadic case, and especially the one which failed to originate an outbreak of disease.
At the time of which I am speaking no real advance had been made on the views concerning the causes of endemics and epidemics that had been held for centuries, and miasms, indefinite vaporous mysteries, epidemiological wills-o'-the-wisp, supposed to be generated in decomposing animal or vegetable matter, or released from the soil by the action of earthquakes or volcanoes, were deemed sufficient to account for the occurrence of epidemics. After some of the facts of electricity had been brought to light, that force was invoked as an auxiliary, if not as the principal, agent. Of Sydenham's doctrine of the "epidemic constitution" I find little mention in the literature of the time. It was rejected by both Holland and Budd.
In most of these views contagion did not play an important part; indeed, there were those who, while convinced of the fact of contagion, denied that it had anything to do with epidemics, and separated contagious diseases as a class from epidemic diseases. This question was discussed as late as 1861 by Dr. Gavin Milroy, at a meeting of the Epidemiological Society. He came to no definite conclusion. Others were of the opinion that a miasm could start an epidemic, but that there was a something which might and did come into play to intensify the propagation of the disease, and that something they held to be contagion. This idea can be traced back to Fracastor. In later times it was known as the doctrine of the "contingent contagion."
From this brief account I think it is clear that William Budd appeared on the scene at a time when the views of the medical profession on epidemiological subjects generally were in a most confused and nebulous state. Although he began to publish papers very soon after he took his degree, he did not put into print anything on infectious diseases till September, 1849, when his pamphlet on malignant cholera appeared. But that he had been thinking much on the subject is evident from the fact that in that paper he comes out with very clear, concise, and on the whole correct views on the origin, spread and cessation of a cholera epidemic. He had touched on the question of contagion in a paper on cancer in 1842, in which he discussed the communicability of that disease. We remember, too, that in 1840 1-;1 Section o1 Epidemiology and State Medicine 281 he had entered an essay in the competition for the Thackeray prize on the subject of continued fever.
Budd wrote more often and at greater length on infectious than on other diseases. His papers on the latter it is not in my province to discuss. They afford good evidence that he was a careful and accurate observer and that he took and preserved notes of his cases. His Retrospect of Anatomy and Physiology for the year 1843-44 is a most comprehensive survey and contains much discerning criticism. In it he deplores the apathy of the State in respect of the advancement of science, and castigates certain French physiologists for the performance of what he considers to be quite unnecessary experiments on animals, in terms which are reminiscent of the censure passed by Celsus on Herophilus and Erasistratus for their inhuman practices.
I have appended to this paper a list of Budd's published writings, from which it will be seen that the infectious diseases he deals with are cholera and typhoid fever, those two especially; then malignant pustule, sheep-smallpox, rinderpest and typhoid fever of the pig; and, lastly, phthisis and scarlet fever; while his papers on diseases other than the infectious, with the exception of the Retrospect [33] , are devoted to elucidating special clinical, pathological and therapeutic points, those on the infections are concerned mostly with matters of general interest common to them all-wide, epidemiological questions in fact.
It is clear from his writings that from the very beginning Budd vigorously attacked the prevailing notions on the nature and importance of contagion. I will take in order the three burning questions which I referred to as agitating the profession in his time, and show how he dealt with them. To us the real interest lies in observing how the question of the contagiutm vivum, and all that depended upon its solution, was approached in the days before the evidence brought forward by the bacteriologists was available. First, there was the nature of contagion. Budd was with the majority in being a contagionist, but with a minority in holding that the agent of contagion was a living organism. In his very first paper, that on malignant cholera, dated September 27, 1849, he begins a series of dogmatic statements with the bold assertion "that the cause of cholera is a living organism of distinct species." This, with the other statements, is according to him a deduction from facts he has observed.
In the days immediately before the era of bacteriology those who argued in favour of a contagium vivum were better off for evidence than was Fracastor, in that they had the aid of the microscope and such discoveries as had been made with it up to that time. But that instrument had been of use in this particular question only in so far as it had shown that there were in existence minute living organisms too small to be seen with the naked eye. As a matter of fact, although we now know that Budd's statement, as it stands by itself, is perfectly true, he had at that date no solid grounds for making it. Budd came sadly to grief over this supposed cholera organism, the discovery of which was the occasion of his paper. Certain members of the staff of the Bristol Royal Infirmary, Budd amongst them, had been examining with a microscope the stools of cholera patients and the water and air of infected places, and they had observed certain objects which they believed to be fungi. Budd gives drawings of them in his paper. The fate of these bodies reminds me of that of the "fossil bones " from which Mr. Brown, of Calaveras, reconstructed "an animal which was extremely rare," as told in Bret Harte's amusing ballad; for about three weeks later certain medical men, by name William Baly, William W. Gull, William Jenner and John Marshall, were unkind enough to publish a paper in which they proved that these bodies were elements of partly digested food, calcareous substances derived from medicines, especially chalk mixture, fat globules and starch cells. Budd learnt a lesson he never forgot; never again did he speak so positively concerning particular micro-organisms. In 1865 he translated an extract from a French article on JAN.-EPID. 2 * Davaine's discovery of the Bacillus anthracis. In commenting upon it he expresses the opinion that further data are required before the case for that organism is established, and referring to the discoveries of various organisms in disease, writes as follows: " In all such cases there is a special danger, which those who most study the subject will best appreciate, of falling into the old error of taking for essential what may be an epiphenomenon." Even in his last published work, the book on typhoid fever, 1873, he expresses himself on the subject with great caution.
Budd relied for his firm belief in a contaqium vivum on those arguments which alone were available in pre-bacteriological days: the fact of the incubation period in infectious diseases, the manner in which those diseases spread, the phenomena of inoculation in such diseases as smallpox and the protection afforded by one attack against another.
On the question of specificity he was on safer ground. The fact that the infectious diseases "breed true" and that one of them does not protect against another were the chief arguments in its favour. Against the doctrine of spontaneous generation, whether in general, or as regards typhoid fever in particular, he waged an incessant and uncompromising war. I do not think it necessary at this time of day to set forth the arguments against it. With the argument drawn from the sporadic case combined with that which insisted that, as the first case of an infectious disease must have arisen spontaneously, so fresh cases may be generated in a similar way, an argument which even so illustrious a physician as Trousseau had recourse to in respect of typhoid fever, he employed sarcasm with great effect: "Let an isolated case of typhoid fever occur, and, merely because he cannot trace the disorder to its source, many a medical man will assert, without the slightest hesitation or doubt, that the disease has, clearly, originated spontaneously. Press him and he will be ready at once with the argument that there is no reason why the conditions which first gave rise to it may not again give rise to it now. But let a young sinner with the peccant mark upon him swear ever so stoutly that the disease he bears has come on spontaneously; let him argue as plausibly and as long as he will against the incredulity which refuses to see that the conditions which first gave rise to this disease mav again give rise to it now, and the very same medical man will laugh him to scorn.'" Curiously enough, however, only a few months earlier, Dr. Milroy, in the paper to which I have already referred, informed the members of the Epidemiological Society that " it seems more than probable that the gonorrhweal poison may be generated de novo, as cases are continually occurring in practice without any reasonable suspicion of antecedent contagion." He also was of the opinion that syphilis might arise in the same way.
To the alleged spontaneous origin of typhoid fever Budd paid special attention because no less an authority on that disease than Murchison strongly advocated it.
Indeed, Murchison had proposed and made use of the name "pythogenic" instead of " typhoid " fever, for the reason that, in his opinion, the fever mostly arose from putrescent matter, one of those question-begging designations which are so serious a hindrance to a rational nomenclature. Murchison was no believer in the contagium vivum, though he recognized contagion. In the case of typhoid fever the contagion was generated in putrid and decomposing organic matter, including the stools from a typhoid patient some time after they had been passed from the bowel, for fresh stools were not infectious. The contagion was never developed in the human body. Therefore when a case of typhoid arose it was not necessary to look to a previous case for its origin. Budd, of course, would have none of that. Murchison devotes twenty-seven pages of his book on continued fevers to the question of the independent origin of typhoid, but he allots only a short paragraph of nine lines to answer the cogent argument that solitary cases of such an admittedly contagious disease as smallpox are by no means unknown and yet are not usually attributed to spontaneous generation All he has to say in reply is that such cases are very rare, and that the poison of smallpox is very virulent. He had apparently forgotten Dr. Gregory's well-known statement that " of the numerous cases received into the smallpox hospital not one in twenty is ever able to trace the disease to any source of infection." Murchison also completely ignores Budd's evidence as to cases of typhoid which, being concealed either ignorantly or wilfully, may easily be the origin of supposed spontaneous cases.
In my opinion it is when he is discussing general epidemiological questions that Budd is seen at his best. The exact nature of the contagious agent is a matter of experimental investigation, and in the days before bacteriology neither he nor anyone else could be absolutely certain that the agent was a living organism. But, the fact of contagion being admitted, as it was by most of his contemporaries, a good deal could be deduced towards the explanation of epidemics, and still more if it was supposed that the agent was living. I have mentioned the views which were generally held during Budd's lifetime. The miasmatic doctrine held the field; the r6le played by contagion was subordinate; indeed there were those who rejected it altogether from the cast as a useless supernumerary. For Budd, however, contagion was a factor of the first importance; "a great cardinal truth," "a fundamental proposition," " the MASTER-fact which is the key to all the rest," are phrases which he uses. For the evidence in its favour he relies chiefly upon his personal experience of epidemics and outbreaks of cholera in Bristol and elsewhere, of typhoid in North Tawton and other places, of sheep-pox in Wiltshire. The manner in which these epidemics progressed is not that of a miasm. Writing in 1849 of cholera he says: -" Wherever the disease is introduced into a new community it takes time to develop itself. First a few dropping cases occur with more or less irregularity and then gradually multiply, but it is generally some months yet before the disease bursts out in its full virulence. Plainly this is not a pestilence caused by a miasm diffused widely through the air and producing its full effect at once, but one that grows as it goes and spreads by the gradual increase of the peculiar agent which is the instrument of its deadly work." And again, in 1854, after relating some striking instances in which the infection of cholera had been carried from Plymouth by persons infected in that town to uninfected villages several miles away, he writes: " Speaking plainly then, the case stands thus: either facts such as those related prove cholera to be a catching or contagious disorder, or no facts can prove it to be so; or, to enlarge the proposition still further, no facts (short of inoculation) can prove any disorder to be contagious, which is a reductio ad absurdum. Try as you may you cannot escape from the dilemma." Generally, he argues from the facts of the epidemics he witnessed: why should a miasm attack only those places (countries, towns, villages, houses) into which a case of the disease has been introduced, and leave untouched other places quite close to them and similarly conditioned, but lacking the introduction of the disease ? In all his writings he impresses upon his readers the importance of contagion as a factor in the spread of an epidemic. It must he remembered that Budd was a very practical man, and his persistent insistence on this point was due not so much to the pleasure of making an academic demonstration as to the conviction that by a recognition of the fact an epidemic could be cut short or prevented by adopting appropriate measures.
I will here permit myself to make a few remarks upon Budd's insistence upon the importance of contagion in two diseases in particular, typhoid fever and phthisis. It is chiefly in connection with the contagiousness of typhoid that Budd's name has survived in medical literature, and, as regards that, in connection with the North Tawton epidemic. This epidemic began with a single case in July, 1839, and in the course of a few months not only spread widely in that village but invaded three neighbouring places. In respect of this epidemic Budd has been criticized by two eminent medical men, Murchison and Creighton, the one a practising physician of wide experience, especially of the infectious diseases, the otber a learned historian of extensive reading, but whose knowledge of the guises in which diseases present themselves was derived almost entirely from books. I will deal with his criticisms first.
Creighton doubts Budd's diagnosis of the cases in the North Tawton epidemic and believes that he mistook typhus for typhoid, and he complains that Budd gave insufficient clinical evidence in his account of the epidemic. I have no hesitation, however, in stating that Budd's diagnosis was undoubtedly correct. There is quite sufficient clinical evidence in his account to recognize with certainty the nature of the disease. Moreover, Budd was perfectly well acquainted with the difference I between typhus and typhoid. He discussed that point in his essay for the Thackeray Prize, and it is almost certain that he was engaged in the preparation of that essay at the very time of the North Tawton epidemic. He also saw much typhus in Bristol, to which city it was brought from Ireland. Typhoid fever was much more common in England in 1839 than Creighton was prepared to admit, and he did not believe in its contagiousness. Hinc ille querelo. But Creighton justly convicts Budd of error when the latter " treats the epidemic of 1838-39 all over Britain as purely one of typhoid." Budd ought to have remembered that a large proportion of the cases must have been typhus.
Murchison attacked Budd on the question of contagion. He did not doubt the diagnosis, though if he could have shown that the disease was typhus there was an end to Budd's contention so far as that particular epidemic was concerned. Murchison's position in regard to the communicability of typhoid is rather difficult to understand, because of his inconsistency. Thus on page 489 of the second edition (1873) of his work on the continued fevers, writing of the North Tawton epidemic, he endeavours to weaken Budd's evidence by stating, quite correctly, that "although the date and locality of the first case are mentioned, it is not stated that the patient caught the disease away from the place." He has evidently forgotten that on page 464 he has written of the same epidemic as follows: " During the prevalence of the fever, it so happened that three persons left the place after they had become infected, and all three communicated the disease to one or more of the persons by whom they were surrounded in the new neighbourhoods to which they had removed, although in each of the tbree localities there had been no cases of fever previous to their arrival."
The North Tawton outbreak has not infrequently been appealed to by writers since the days of Budd and Murchison as evidence of the direct transference of the infection of typhoid fever either by the soiling of the hands by contact or through the air for a very short distance, a few feet or inches. As a matter of fact, however, Budd nowhere states in what way be believed the infection was spread in that epidemic. He was concerning himself solely with the master-fact that the disease was communicable, and not with the exact method of its transmission. In this' connection it is well to call to mind what Budd meant by the word " contagious." He states more than once in his writings that he uses it " in its widest sense, as signifying the communication to others, through whatever medium, of the specific fever which is the subject of inquiry, by persons already infected with it." We nowadays prefer to employ the word "infectious " where Budd and his contemporaries (including Murchison) used the word " contagious." Budd's definition, borrowed word for word from Piedvache, is, perhaps, somewhat loose, but it is clear what he means. Contagion is an action by which an infecting agent is conveyed from the sick to the healthy by various means through various channels. This definition dates back to Fracastor, who, you will remember, has a chapter on contagion which is effected at a distance-a distance, that is, between the infecting and the infected person.
There is not the slightest doubt that Budd did think that the infection of typhoid was in many cases acquired by actual contact or through a short aerial space, for though nowhere in his account of the epidemic does he say a word about the water supply of North Tawton, in a later paper he states that those of the neighbouring villages of Chaffoombe and Loosebeare, to which the infection was carried, were beyond suspicion.1
Budd's Memorandum on the Nature and Mode of Propagatwon of Phthisis is worthy of being recalled to memory, not only because of its intrinsic merit, but also because of the circumstances of its conception, birth and reception which, I venture to say, constitute one of the most curious, but almost forgotten 2 incidents in the history of British medicine. It is dated December 6, 1866, but it appeared in the Lancet of October 12, 1867. The thesis, which it is the object of the memorandum to set forth, is that phthisis is a disease which does not originate spontaneously, but is communicated from one person to another. Budd writes that the idea came into his mind quite suddenly, "unbidden, so to speak," while he was out walking in August, 1856. It was suggested to him by what he believed to be the close analogy between typhoid and phthisis. It is quite clear from what he states that he believed he had established and was proclaiming a new fact; and that, in his opinion, it was also an important one is evident from his action; for, perhaps fearing, like Galileo with his famous cryptogram about the planet Saturn, that he would be forestalled in the merit of his discovery, he enclosed the memorandum in a sealed packet and sent it to his friend, Dr. George Paget, at Cambridge, with the request that the packet should be opened and its contents made public only when the sender so directed. The memorandum was an epitome of a reasoned and detailed paper which it was his intention to prepare and publish in the course of a few months. Finding, however, that he was unable, on account of the engrossments of professional practice and other circumstances beyond his control, to carry out this intention, and very likely also, it seems to me, because he had become aware of Villemin's experiments on the transmission of tuberculous matter, an account of which had appeared in the Lancet of March 9, 1867, and further, of Italian opinion on the subject, he gave directions in the September of the same year for the unsealing of the packet. Dr. Paget read the memorandum and sent it to the Lancet.
Budd, as I have said, believed his views to be original and new. So did Dr. Paget, for he wrote to that effect in a letter to the Editor of the Lancet, which prefaced the memorandum. So did Dr. Cotton, senior physician to the Hospital for Consumption at Brompton. So also did Dr. Samuel Wilks, physician to Guy's Hospital. In the Lancet for November 2 there appeared a paper by Dr. Cotton, in which he states that he does not at all agree with Dr. Budd's views and that in his opinion phthisis is a " purely constitutional disease, which may be inherited or acquired, but is incapable of being communicated from one person to another in the ordinary sense of a contagious disease." He admits that " it is not impossible under certain circumstances . . . . this constitutional condition may be conveyed from husband to wife, and, perhaps, but with less probability, vice versd." A week later, in the same periodical, we find Dr. Wilks writing as follows: " As if at the present day we had learned nothing and it were still an open question whether tuberculosis was a diathetic disease or a mere accidental affair like smallpox, dependent on risk of contagion. I cannot consider this an open question." He supports the views of Dr. Cotton and states that he has " no doubt that similar views are held by most of the teachers in our schools." He regards Dr. Budd's memorandum as very "remarkable " and his theory as "novel." A statement in the Lancet, to be quoted later, also shows what the general opinion of the profession on the subject was at that time in this country. Now what appears to me to be remarkable in all this is that we find four of the leading physicians of the day-Dr. Budd, who had been lecturer on physic at the Bristol medical school, Dr. Cotton, who as senior physician to the Brompton Hospital may be regarded as a, if not the, leading authority on phthisis of his day, and two well-known clinical teachers in prominent medical schools, both of whom attained high professional reputation and honours, one and all evidently firmly convinced that the idea that phthisis is contagious was in their day novel. They might be forgiven if they had regarded it as a disproved or discredited notion of the ancients, as possibly Dr. Wilks did; but, as a matter of fact, perbaps through the continuance of Fracastor's teaching three hundred years earlier, a teaching which was quite clear and even emphatic, though bv no means novel even in his time, the belief in the contagiousness of phthisis had persisted in no uncertain guise and had been the cause of various sanitary regulations in Italy, Spain, Portugal and parts of France right down to the very period of which I am now speaking. And, to bring the fact right up to the date of Budd's memorandum, there actually appeared in the Lancet for March 9, 1867, under the heading " Medical Annotations," the following paragraph: " It seems that the Italians have conveniently imbibed the notion that consumption is contagious, and should unhappily a phthisical patient die in the hotel, the bill but too often contains the singular item: 'Indemnit pour r6faction des meubles et de la chambre occupee par le defunt,£100 sterling.' The ground upon which such a charge, the most exorbitant of any that has been manufactured for manv a long day, rests, is utterly untenable and, of course, the demand should be at once repudiated."
The notion that phthisis is communicable does not appear ever to have been held generally or strongly in this country until a few years ago. Towards the close of the seventeenth century Richard Morton in his book Phthisiologia (English translation, 1694) gives infection as one of eleven causes of " an original consumption of the lungs," writes that he has observed by frequent experience that it does, like a contagious fever, infect those that lie with a sick person, and relates the histories of two persons who, he believed, caught the disease in that way. In 1720 appeared Benjamin Marten's A New Theory of Consutmptions, to which I have already had occasion to allude. In this book the author writes that the " prime or essential cause of consumptions " is possibly to be found in certain species of animalcula or their ova, such as had been observed by Leeuwenhoek and others with the microscope, which are able to pass in various ways from the sick to the healthy. But neither Morton's experience nor Marten's theory appears to have had weight with their professional brethren, and the reference to thesubject in Humphry Clinker can be taken as evidence of British ignorance. Apparently Squire Bramble was the only one of the frequenters of the public baths at Bath who had any inkling of the contagiousness of consumption; buthe had made the grand tour in his youth, and Smollett had resided in Italy for some time before he wrote his entertaining novel, which was published in 1771. The admission of the possibility of the infectiousness of phthisis by the venerable William Heberden, through the piety of his son,' in 1802, and by the erudite and versatile Dr. Thomas Young in 1815, seems to have been of no avail in reviving the belief, so that by Budd's time all knowledge of it appears to have died out, just as had that of the contagium vivum; and in spite of Koch's discovery of thetubercle bacillus in 1882 many years were to elapse after the publication of Budd's memorandum before the doctrine he advocated was fully recognized and acted upon in this country.
As stated above the memorandum gives only an epitome of the evidence Budd intended to produce in support of his conclusions. Apart from the demonstration of the tubercle bacillus, the evidence derived from experiments on animals, and what we now know of the convection of the bacillus in milk, his evidence is just that which would be brought forward at the present time as corroborative of those basic facts. It is much to be deplored that Budd never produced a reasoned and detailed paper as he intended. Had he done so, possibly more notice would have been taken of his conclusions.
There are two papers by Budd which, in my opinion, would establish bis claim to recognition as an epidemiologist in the fullest sense of the word, even if he had published nothing else. They are the paper on Variola Ovina (Sheep's Smallpox), and the memorandum on the Investigation of Epidemic and Epizootic Diseases.
The former constituted the address on medicine which he delivered at the annual meeting of the British Medical Association at Bristol in 1863. Of it Michell Clarke wrote that for more than an hour Budd held an overflowing audience entranced. In this address, which I venture to say will repay perusal even now, Budd sets forth the results of a piece of field-work he had carried out, apparently quite voluntarily, in the case of-the severe epizootic of sheep-pox which broke out at Allington in Wiltshire in June, 1862. Starting from a single case the disease spread in the course of a few months to eight other farms, extending over many square miles, and before the outbreak ceased eight to ten thousand animals had been infected and hundreds of them had either died naturally or been killed.
In this paper Budd not only discusses the questions of the nature of the infectious agent and of spontaneous generation, which had been alleged as the origin of the outbreak, but he takes up much wider epidemiological problems, which, so far as I have been able to discover, had never before been seriously considered. He points out why it is that so little is known of epidemiological laws. It " may be mainly traced to two causes; first, to an exaggerated estimate of the difficulties of the subject, and second, to want of clear views as to the method to be followed in its investigation. Authors have occupied themselves far too much in dwelling on the inscrutable nature of epidemic poisons, and in accumulating epithets to signify the hopelessness of attempts to discover the laws of their action. This practice hinders the advance of science, by discouraging inquiry, and still more fatally by begetting a prejudice against precise views, on the plea that such views are unattainable, and hence cannot be in accordance with the truth." Not that he is unaware of the difficulties of the subject-far from it; "the material causes of epidemics are invisible; and the laws which govern invisible things must needs be hard to make out. But that they may be perfectly made out is clear from this, that the invisible powers of nature, such as gravitation, for instance, are the very powers of which our knowledge is the most sure and precise." However, "the problem of the epidemiologist has in it at least one element of simplicity, ... its chief concern is with the history of a single cause . . . . the biography . . . of a single species." He is here referring to the factor of the specific infection. From this and other passages in his writings it might be inferred that Budd was one of those who believed that once the existence of living contagia was granted the explanation of epidemics was simple. But other passages can be given which show that he was quite aware that the contagium vivum was not the only factor in the problem. I shall quote one such passage presently. Budd then goes on to make some observations on what he states was the method most in vogue in epidemiological inquiries, namely, the accumulation of " a mass of statistical details-meteorological, physiological, topographical, and other-relating to the particular epidemic disease which may happen to be in question, often with the most impartial indifference as to whether these details establish anything of importance or not. . . . Evidence so collected is no doubt of value, but chiefly as furnishing data for the real discoverer to work upon. Statistics afford much information on epidemics, but it is all of a general kind. The really vital questions they leave almost untouched. Neither on the mode of being of the morbific agent without the body, nor on its mode of action within, do they throw any but a dim and distant light." The mass of statistical details to which Budd alludes was doubtless the various tables published in the annual reports of the Registrar-General. Budd makes very little use of statistics in his arguments. The most he does is to quote a few figures, in some instances erroneously. The problems he was trying to solve, and especially those of the nature of contagion and its relation to epidemics, were not to be unravelled by statistical methods. Even to-day, with a much larger and more trustworthy volume of statistical data at his disposal than was available in Budd's time, one of our highest authorities on these subjects candidly admits "that the statistical method is limited and selective; that it selects some only of the possible objects of study, and these, perhaps, not the most important . . . there arie many more things in heaven and earth than are recorded in the annual reports of 'the Registrar-General, or are amenable to the calculus of correlation." I am quoting from an address given only a few weeks ago by our President at the annual meeting of the British Medical Association. Curiously enough, too, Budd in his address, delivered sixty-eight years ago, also before a meeting of the Association, anticipates Professor Greenwood and the school of experimental epidemiologists on two other points, when he urges the necessity of limiting the scope of epidemiological inquiry, if any notable advance in knowledge is to be made, and indicates how limitation is to be ensured. "We must," says our President, "by a deliberate limitation of the field of observation, try to discover which of the vast number of possibly influential factors are likely to repay study in the world of 'real' epidemics. Within that limited field we must use the problems of statistical description which, although they have not enabled us to solve the problems of epidemicity, have at least been valuable instruments of sanitary administrati6n. That is the case for experimental epidemiology." And he goes on to explain why and how the experiments are carried on in herds of mice. Now listen to Budd: "The first position I would take, therefore, is that if we wish to obtain clear views on the subject of epidemics generally, our surest plan is to begin with the study of the contagious group. The next position speaks for itself. It is, that of this group we should select those which, from peculiarities in the mode of evolution of the virus, admit of being propagated artificially, which offer, in other words, the incomparable advantage of being studied experimentally. ... If we were asked to define what other conditions we would most desire in order to make our task the more easy, our answer would be that all the sufferers should be under our own eye; that their incomiDgs and outgoings and intercourse with one another should be known to us; or, better still, should be determined by our own will. It will be seen at once that, taken together, these conditions are not to be met with in human life. They are only to be found in fact in the case of the domestic animals." The advisability of limiting the field of inquiry (though not exactly in the direction pointed out by Professor Greenwood) and the advantage of using animals as our objects of study are clearly set forth. Those were the reasons which led Budd to investigate the severe, but at the same time localized epizo6tic amongst the Wiltshire flocks in 1862, and to pay, subsequently, such close attention to outbreaks of cattle plague and typhoid fever of the pig.
Of course, Budd's immediate object was different from that of Professors Greenwood and Topley, aad other workers on these experimental lines. He was only at the beginning of the period of exactness in epidemiological investigation, and was seeking to establish certain general principles which to us appear elementary, but were in his days misunderstood and even disputed.
Budd makes use of this epidemic among sheep in an endeavour to confute the doctrine of " contingent contagion," which was widely accepted at that time. It was noticed then, as it is noticed now, that frequently small localized outbreaks or even solitary cases of the common infectious diseases occur without an epidemic arising. Sometimes, however, the disorder spreads and a more or less extensive epidemic is the result. There were two varieties of the doctrine to explain this phenomenon. In the one the disease was supposed to be non-contagious at first, and the element of contagion was added in some unexplained way. In the other, while the disease was admitted to be contagious from the very first case, there was added to its quality of contagion, also in some unexplained way, a new quality which enhanced its power of propagation. The solitary case or the very limited outbreak of an infectious disease puzzled the men of a century ago just as it had puzzled Sydenham and still puzzles us. Hence arose the conception of the contingent contagion. Budd pointed out that if nothing more was meant by the somewhat vague phraseology in which the doctrine was presented than that there must be a concurrence of conditions favourable to the propagation of the infection, no exception could be taken to the doctrine: but that was not what was meant and believed.
In my opinion Budd is by no means happy in his endeavour to confute this doctrine. His chief argument is that as sheep-pox had been absent from Wiltshire for about one thousand years, therefore, in looking for an explanation of the epizootic you can exclude the intervention of any other agency than that of the contagitm vivum of sheep-pox with its power of reproduction. He appeals to the phenomenon of a swarm of locusts invading and devastating the vegetation of half a continent. When he says that " we all know that there must have been an unusual occurrence of conditions favourable to the multiplication of the insect," he is perfectly right; but he is quite wrong, and is contradicting himself, when he goes on to state that " we all know, with the same certainty, that it is the breeding power of the locust itself that has alone [the italics are mine] brought these countless hosts of winged insects into the field." Budd's arguments were good against those who believed in spontaneous generation and against the anticontagionists, but they were not good against the contingent contagionists. He failed to recognize that it was necessary for him to show why it is that from quite a small swarm of locusts countless hosts do sometimes, but not always, emerge. In failing to recognize this he also failed to recognize that the doctrine of the contingent contagion embodies the crux of epidemiology; for though it may have lost its name, it is still with us to-day, in spite of what we know of micro-organisms and viruses. The existence of a contagious agent, living or not, being granted, the conditions by which its dissemination is governed have to be ascertained, and that, I take it, is the principal aim of the epidemiologist.
Another quiestion which Budd deals with in this address on sheep-pox is that of the means by which infection is spread. Before the middle of the last century little, if any, work had been done on the subject since Fracastor had put forth his generalizations in 1546. It was held generally that in most cases the virus was received and given off through the skin, or by way of the air-passages during respiration. The earliest statement I have met with (though I confess that I have not made an extensive search into the question), in which there is any suggestion of another channel, is that made by Nyander, who wrote in 1757 of dysentery, that no person skilled in medicine doubted that the disease was propagated through privies and common sewers, and propounded the far-fetched idea, unsupported by any valid evidence, that the infection is conveyed by means of acari in the dysenteric patient's stools. A few years later, in 1764, Sir John Pringle recorded his opinion that the source of infection of dysentery is to be found in privies, chiefly after they have received the dysenteric excrements, and attributes the spread of that disease in camps and hospitals to straw, bedding and clothing contaminated by infectious excreta.' Budd refers with approval to Pringle's views. Mr., afterwards Proceedinlqs of the Royal Society of Medicine 20 Sir, Patrick McGregor in 1811 suspected that the infection of purulent ophthalmia was conveyed by flies. Henle quotes Hertig as stating in 1834 that a febrile exanthem could be caused by drinking the milk of cows suffering from foot-andmouth disease. But it was not till after the middle of the nineteenth century that the fact that infection could be conveyed by food and drink came to be generally accepted. Even six years after the publication in 1849 of the conclusions of Snow and Budd on the propagation of cholera, so enlightened a physician as Sir Henry Holland is of the opinion that the view that certain physicians have put forward that the virus of that disease may be conveyed by drinking water is "too doubtful to be admitted as an argument."
Budd was the first to show that the infection of typhoid fever could be conveyed by water, and he was nearly the first to demonstrate the same fact in respect of cholera, in which he was anticipated by Dr. John Snow by only four weeks. I think that there can be little doubt that Snow and Budd independently arrived at this conclusion, but the latter always allowed the former the priority of the discovery. In respect of typhoid, however, Budd showed, first, that drinking water must be contaminated with sewage, and, secondly, that the sewage must contain the specific infection. He also insisted that the infection of typhoid and cholera was conveyed chiefly by the stools, that is the discharges from the organs which are primarily and essentially affected.' For the same reason he believed that in scarlet fever the infection lay mostly in the exudations and discharges of the throat and nose. Because in cholera and typhoid fever the infection is cast off chiefly from the bowel, it is to the condition of privies, cesspools, drains and sewers that we must look for an explanation of the spread of those diseases, and he was constantly insisting upon the importance of providing pure water supplies and proper methods of disposing of sewage. He was the more insistent upon these matters because he believed that infection could be given off from sewage to the air. " To inhale, for an instant," he writes, "the exhalations of a sewer, to walk down an infected lane or alley, . . . to drink a draught of water, . . . is often to be stricken by this fever unto death." To us this statement may savour of exaggeration; but when I read of the horribly defective and disgusting condition of the so-called drainage of houses which existed in this country less than a century ago, I am not surprised that even so acute an observer and thinker as Budd was led to believe that infection could be conveyed from sewage through the air, or, indeed, that the large majority of practitioners were firmly convinced that fevers were generated from filth. There was an excellent excuse for their belief.
In the address on sheep-pox Budd discusses the way in which the infection was probably brought from London to Allington, either by infected sheep driven along unfrequented tracks on the downs, or by fleeces in barges on the Kennet and Avon canal. As regards the extension of the disease from Allington to the neighbourhood, he considers various agents, men, sheep, flies, starlings and the air. All this was quite new to the practitioners of those days.
The exigencies of time and space will not allow me to discuss in detail all Budd's conclusions and suggestions. He was of opinion that in scarlet fever the desquamating cuticle was infectious, and he anticipated Curgenven and Milne in the belief that by anointing the skin with oil impregnated with some antiseptic (he used camphor), the infectious agent could be destroyed, and the patient allowed out of isolation before the completion of peeling. He recognized that the convalescent typhoid patient might be a source of infection, that is to say, he recognized the existence of typhoid carriers. This was in 1873. The existence of carriers in I Snow and Budd were not alone at that time in holding that the infection of cholera was contained in the stools. I fiuld the fact stated in some excellent articles on The Contagion of Asiatic Cholera, by Mr. E. 0. Spooner, of Blandford, in the Prov. Med. and Sur,g. Journ. for 1849, pp. 34, 62 and 91. Section of Epidemiology and State Medictne 2'91 cholera had, however, been suggested by Daubeny, of Oxford, in 1855, and by Hallier, of Jena, in 1867. Budd was, I believe, the first to make use of spot-maps v in order to follow more easily the course and distribution of an epidemic. He employed them in the cholera epidemic in Bristol in 1866. In discussing the question whether pig-typhoid and human-typhoid are the same disease he makes the point, by no means unimportant in his day, that " to establish identity in a case like this it is necessary not to show pathological resemblances merely, but that the germ of one species of fever is capable of producing the other." He pointed out the necessity of boiling milk and water used for drinking. The course of time has shown that some of Budd's conclusions are erroneous. It is unnecessary to particularize them, as they are quite obvious to the reader of to-day. They were due partly to the limitations of the knowledge at his disposal and partly to lapses of judgment, to which the possessor of the divine gift of enthusiasm is so prone.
As it is my business this evening to deal with Budd and his writings solely from the epidemiological point of view, I will do no more than record my opinion that, judging from the evidence he gave before the Royal Sanitary Commission in December, 1869, and from statements made in a paper he read at the Bristol Congress of the National Association for the Promotion of Social Science in September of the same year, he was prominent in a small band of men who had very strong convictions as to the necessity of a properly organized public health service and a clear conception of the essentials of such a service. He would have made an admirable medical officer of health, or, indeed, chief medical officer to a Ministry of Health, unless an excess of enthusiasm is to be considered as too dangerous a qualification for the tenancy of those offices.
I may summarize Budd's contributions to epidemiology by saying:-(1) That he showed the absolute necessity of admitting the fact that infection plays a part, and an important part, in the spread of a certain group of diseases, and so dealt a shrewd blow to the old and erroneous doctrines of miasms and spontaneous generation, thereby helping to pave the way for an acceptance of the germ theory of disease;
(2) That he was the first to point out comprehensively, and at the same time succinctly, the methods of investigation which were most likely to lead to the solution of certain important epidemiological problems;
(3) T%At he was the first in this country to demonstrate the infectiousness of typhoid fever and to insist upon the importance of recognizing that fact;
(4) That he was the first to show that the infection of typhoid fever could be conveyed by water; and (5) Thfr he pointed out the infectiousness of consumption at a time when possibly not a single person in this country believed in it.
During his life Budd came to be regarded as a leading authority on infectious diseases, epidemiology and questions of public health. Nearly all his measures for dealing with an outbreak of cholera were recommended for adoption by the Commissioners appointed to inquire into the cholera epidemic in Northern India in 1861. He was offered by the Government a seat on the Royal Commission which investigated the rinderpest epizootic, but he was obliged to decline it on account of the pressure of his professional engagements. Although for years he urged his views in the face of much opposition-they were stigmatized as " immoral," "illiberal," and " inhuman," by some of those who opposed them-and in spite of the fact that he was held generally in the highest esteem, yet, as he himself has told us just before he was laid aside, he had not succeeded in converting to his views any large proportion of his professional brethren. He had, however, the satisfaction of knowing that he had converted Sir John Simon and the General Board of Health, as well as several eminent physicians, amongst them his former teacher, Sir Thomas
